(1) The geographic distribution of the disease is remarkable. MS occurs with increasing frequency between latitudes 400 to 600 north and south and rarely between 00 and 300.i 2 Occasional foci of high prevalence occur. ' (2) Analysis of multiple MS case households for the period during which the members lived together (common exposure) suggests that exposure to an aetiological agent occurs at about age 14.3 (3) Studies of migration, both from high to low and from low to high risk areas for MS, indicate that the critical age for exposure to a putative agent is about 15 (P <0.05) was a greater number of operations under general anaesthesia in patients than controls before onset of MS.
The study of US Army Veterans of the second world war by Beebe and his colleagues is unique because the factors tested were derived from information obtained routinely before the disease was diagnosed.22 Clinical records and personal data of patients with an army hospital diagnosis of MS during the second world war were reviewed. Controls were selected by screening randomly specified army serial numbers for white males who had the same year of birth and month of entry upon active duty as the patients, and who were still on active service when the index case was hospitalised for MS diagnosis. Three hundred and eighty-nine patients and matched controls were evaluated for geographic and sociologic factors and physical characteristics such as blood type. Patients differed significantly from controls for more northern location at birth and induction to military service (P <0.01), urban residence at birth and induction (P <0.01), socioeconomic class at induction (P <0.01), and refractive errors of vision at induction (P <0-01).
In Minnesota, Alter and Speer investigated a large number of possible aetiologic factors in 36 patients with MS, each with two controls from an outpatient medical clinic, matched by sex and age within three years.23 Among 104 comparisons, I1 were significant using the authors' criterion of a P value of 0 1 or less. Surprisingly, patients showed less 'exposure' than controls in areas where differences were found. Most were upper respiratory infections before onset. In addition, a history of severe diarrhoea, polyuria, diphtheria, vaccination, severe influenza, and exposure to toxins and to cats were also more frequent among controls than patients.
The most comprehensive study, in Israel by Leibowitz and Alter, matched patients and four controls for age and sex.4 Characteristics that differentiated patients from controls before onset were a better level of sanitation in the childhood home (P <0.02) but not higher social class, residence in communities of more than 500 000 inhabitants (P <0.01), older mothers (P <0.01), more allergies (P <0-01) 
Methods
The names of all patients with MS were obtained from all the general practitioners (GPs), hospital records, and MS societies in the two islands. Virtually complete ascertainment of cases was achieved because of the small size of the islands, the high level of suspicion of MS, the strong sense of community, and the length of observer residence in the islands. The criteria utilised to diagnose MS are outlined elsewhere.25 For each patient, two controls were selected. The first control, designated a parish control, was an individual of the same sex as the patient who was born in the same year and raised in the same parish.
Because parish controls shared an environment similar to that of the patients and might be over-matched for some aetiological factor, a second control was chosen. This control, designated a discontiguous control, was born in the same year and was of the same sex but born and raised in a parish not adjacent to that of the patient. The data from spouses were of less utility because of the sex and age distribution of that disease, the tendency of patients with onset at a young age not to marry, and the fact that male spouses of older patients were often deceased. There was a slight preponderance of living male spouses among the two control groups. Seventy-nine per cent of male patients and 73% of female patients were ever married; 88% of male controls and 88% of female controls were ever married. Forty-five per cent of spouses were born in the same parish as the patients; 41% of controls' spouses were born in the same parish. Data The only difference found in the consumption of these foods by patients and controls was for potted head, and then only for Shetland patients at ages 0-14. Seventy-six per cent of these patients, compared with 61% of both control groups combined, ate potted head at least rarely, or more often, during these ages (P = 0.05). By matched pair analysis, the difference was still significant at the 005 level. The frequency of consumption of potted head for patients, controls, siblings, and spouses is shown in Table 4 .
There is some evidence in man that consumption of brains may be related to the subsequent development of severe neurological illness. Contamination with * No more than one or two pigs were kept by a family at any given time. When a pig was killed, all of its products would be consumed including the viscera, used in stews and soups, and the brain, which was used to make potted head. According to Mrs. Annabella Rich Annal, an 85-year-old native Orcadian, potted head is prepared as follows: The head of the animal is skinned. The eyes are removed, and the bones of the skull are broken up so that the whole skull can be fitted into a pot. The skull with brain is boiled in water with salt, pepper, onions, and the animal's feet. Head, meat, and feet with spices are boiled until the meat is easily separable from the bones. This takes three to four hours for an older animal and about one hour for a young animal. A minimum amount of water is used, just enough to keep the mixture from drying out. After the first boiling, the bones are removed from the pot, the meat is separated out and cut up finely and placed back into the pot, where the mixture is brought to a boil a second time and then placed in pots which are left to stand until their contents cool to a cheese-like consistency. Once prepared in this fashion, the potted head will keep for up to a week. Matched pair analysis was carried out comparing patients and controls at birth and ages 5, 10, 15, 20, 25, and age at onset for the following indices of sanitation: family density, number of rooms in the household, toilet facilities and their location, sources of water supply and its method of delivery to the household, and drainage. No difference for any index of sanitation was noted between patients and controls at any age. However, the level of sanitation for female patients was consistently better than that for male patients (Fig. 2) . In addition, as expected, there was an improvement in sanitation as the patients grew older, as shown in Table 7 . Inquiry about animal and bird exposure was designed to ascertain the degree of contact, from the most intimate to the most remote, with the following: dogs, cats, chickens, ducks, geese, pet birds, wild birds, horses, cattle, pigs, goats, sheep, rabbits, mice, and hamsters. The questions concentrated on three periods in the respondents' lives: birth to age 14, 15 to 21, and 22 onwards. Matched pair analysis between patients and their parish and discontiguous controls revealed a few significant differences, all of which showed less exposure among the patients to ducks, rabbits, mice, wild birds, and pigs. The significant differences were noted only in adolescence and adulthood. In fact for all animals, there was a tendency to less exposure among patients in the adolescent and adult periods. These results most probably reflect a change in the lifestyle of the patients rather than a protective effect of exposure in the controls, and correspond to the tendency of patients to be located in the three towns in the years before onset.
In 1977, Cook and Dowling reported a significant association between ownership of small dogs and familial MS.43 A subsequent report by the same investigators demonstrated that exposure to neurologically ill dogs in the five years before onset of MS was greater in patients than controls." Demonstration of increased antibody titres to measles and canine distemper was also noted by these authors.45 Other studies have failed to find a significant association between exposure to dogs and subsequent development of MS.48" In the United States of America the annual rates were examined for canine distemper and dog bites compared with MS/control ratios by state for US white male veterans; there was no positive correlation with MS distribution.49 Nathanson et al examined the distribution of MS in Iceland, where in certain regions canine distemper has been absent for more than 60 years.50 They found that MS prevalence was as high in areas free of canine distemper as in the rest of the country. An increase in serum antibodies to canine distemper virus in MS patients has not been confirmed in other studies.51 52
In the present study, the sera from a small sample of patients, controls, and family members were examined for the presence of antibodies to canine distemper virus.53 Antibody was present in 82% of all individuals; however, no significant elevations were present in any group. In the Orkney and Shetland Islands, ownership of dogs was widespread among both patients and controls. The results from group comparisons and matched pair analysis of exposure to 15 animals, including dogs, in MS patients and controls did not support any evidence of a relationship between MS and exposure to animals. However, indirect evidence of a change in the lifestyle of patients after school-leaving age emerged from the observation that patients were less exposed to animals after the age of 14.
SCHOOLING
The school-leaving age in the islands was 14. The mean number of years of schooling was comparable between patients and both control groups. Orkney patients had more years of schooling than their Shetland counterparts, because a greater number of Orkney patients attended university or schools for specialised training.
In The paucity of operations and tonsillectomy reflects a conservative approach to medical intervention rather than a lack of medical facilities. The level of medical care in the islands is high and has been so at least since the institution of the National Health Service in Great Britain in 1948. The high ratio of GPs to patients is necessitated by the isolation of some small islands and the result is a doctor to patient ratio ranging from 1:200 tol:2000 in the towns.
All respondents were asked about allergic reactions, specifically nettle rash (hives), hay fever, eczema, other skin allergies, allergies to animals, and allergic reactions to drugs and foods. As expected, patients had more allergic reactions to drugs because a greater number of drugs were prescribed for their disease and its complications. A history of eczema was elicited from a greater number of Shetland patients than both control groups (P <0-05). No difference was found between Orkney patients and controls, who reported rates for any allergy of 65% and 59% respectively.
In several studies of allergic reactions in MS patients an increased incidence has been found in patients compared with controls.4 5657 Other studies One particularly interesting difference between patients and controls was the tendency of MS patients in Shetland to consume potted head, which is made of animal brain.
Other analyses reflected the unusual nature of the island habitats. In particular, the common infectious diseases are acquired at much older ages than in other examined populations. These diseases do not become endemic and frequently fail to infect isolated populations. However, the later acquisition of common infections was consistent for patients and the two control groups. It is of interest that two parents of members of our study population died of measles in adult life.
As has been discussed elsewhere,3 no evidence was found to incriminate the virus of canine distemper as the cause of MS, as manifested by extent and degree of exposure to dogs. However, dog ownership in the islands is widespread, reported in 71% of patients and controls. Canine distemper is endemic and occasionally epidemic in the dog population, and vaccination against that illness is uncommon. 
